Languages such as French, Spanish, and Portuguese have a clear, simple syllabic structure. Consequently, for the language learner and the adult native speaker of such a language, the syllable is an important perceptual unit. In a classic study, Mehler, Dommergues, Frauenfelder, and Segui (1981) demonstrated the importance of syllabic information, using a syllable-monitoring task. Native French speakers listened to pairs of words, such as balcon and balance. These bisyllabic items differ in terms of the position of the syllable boundary with respect to the first three segments. In bal.con (syllable boundaries are marked with a full stop), the boundary occurs-as it would in an equivalent English word-between the /l/ and the /c/. However, in ba.lance the boundary occurs between the /a/ and the /l/. This is different from the equivalent case in English, in which the /l/ is ambisyllabic. Mehler et al. showed that when participants were asked to monitor for syllable sequences such as /ba/ or /bal/, responses were faster when the target matched the first syllable of the stimulus word entirely. That is, responses to the /ba/-balance and /bal/-balcon pairings were relatively fast, as compared with the /bal/-balance and /ba/-balcon pairings.
In subsequent research within and between a variety of languages, the generality of this effect has been examined. Studies of Spanish and Portuguese revealed similar stimulustarget interactions, whereas English, which has a less regular syllabic structure, failed to show the critical interaction (Bradley, Sánchez-Casas, & García-Albea, 1993; Cutler, Mehler, Norris, & Segui, 1986; Morais, Content, Cary, Mehler, & Segui, 1989) . However, the syllable effect in Spanish appears to rely on relatively slow responses (Sebastian-Gallès, Dupoux, Segui, & Mehler, 1992) , and syllable effects in Catalan occur only in certain circumstances (Sebastian-Gallès et al., 1992) . The conclusion drawn from this body of research is that syllable regularity and transparency are both important determiners of the reliance of the perceptual system on the syllable. In stresstimed languages like English, the syllable in itself is not the most important unit. Instead, a strong syllable (a syllable containing a full vowel) is a more reliable cue to a word onset (Cutler & Norris, 1988) . For syllable-timed languages, the ease with which subsyllabic units can be identified is important, with a greater reliance on syllable units in a language with many vowels (e.g., French) and less reliance on syllables in a language with a smaller vowel inventory (e.g., Spanish). 1 These perceptual procedures are grounded in the statistics of the language. Cutler and Carter (1987) showed that
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In three experiments, we examined the effects of phonological resyllabification processes on the perception of French speech. Enchainment involves the resyllabification of a word-final consonant across a syllable boundary (e.g., in chaque avion, the /k/ crosses the syllable boundary to become syllableinitial). Liaison involves a further process of realization of a latent consonant, alongside resyllabification (e.g., the /t/ in petit avion). If the syllable is a dominant unit of perception in French (Mehler, Dommergues, Frauenfelder, & Segui, 1981) , these processes should cause problems for recognition of the following word. A cross-modal priming experiment showed no cost attached to either type of resyllabification in terms of reduced activation of the following word. Furthermore, word-and sequencemonitoring experiments again showed no cost and suggested that the recognition of vowel-initial words may be facilitated when they are preceded by a word that had undergone resyllabification through enchainment or liaison. We examine the sources of information that could underpin facilitation and propose a refinement of the syllable' s role in the perception of French speech. more than 90% of English content words begin with a strong syllable, and for the remaining items there is a cost attached, in that they are more likely to be misperceived (Cutler & Butterfield, 1992) . 2 Likewise, other statistical strategies have gained favor as developmental and adult segmentation models, based on phonotactic and distributional properties of speech (e.g., Brent, 1999; Saffran, Aslin, & Newport, 1996) . What then is the cost of a syllablebased model of the perception of French? Just as, for English, it is more difficult to recognize content words with weak-strong metrical stress patterns (Cutler & Butterfield, 1992) , so in French, it may be difficult to recognize words whose onsets do not coincide with a syllable boundary. This can occur for a number of reasons, particularly for words beginning with vowels.
One reason for misalignment is that many French function words are reduced to single consonants when followed by a vowel (e.g., l'eau, t'appelle, n'aime) . The words following these reduced forms are misaligned with syllable onset. Resyllabification, or enchainment, of word-final consonants creates the same state of affairs. For example, the final consonant of chaque would be syllable-final when followed by a consonant such as /t/ (e.g., chaque train [each train]) but would migrate to the onset of the following syllable when followed by a vowel (e.g., chaque avion [each aircraft]). Resyllabification can also occur in combination with liaison, in which a latent consonant migrates to syllable-onset position when followed by a vowel or, less frequently, a glide (e.g., the final /t/ in le petit avion [the little aircraft]). The consonant is termed latent because when the word is produced in isolation or is followed by a stop consonant or a fricative, the consonant is not realized (e.g., le petit chien [the little dog]).
These phenomena are complex, and their application depends on phonetic, syntactic, morphological, and stylistic factors. Nonetheless, the simple fact remains that there are several related processes that cause glide-initial and, particularly, vowel-initial words to be nonaligned with syllable onsets in connected speech. Our goal in this study was to examine the consequences of this misalignment on the recognition of such words.
Although there are differences between languages in terms of the importance of the syllable, there are also grounds for supposing that misalignment between syllable and word boundaries will cause problems for word recognition in all languages. The possible word constraint (PWC), developed by Norris, McQueen, Cutler, and Butterfield (1997) , states that a potential segmentation of the speech stream is disfavored if it leaves a consonant or consonant sequence stranded between a known word boundary and a hypothesized boundary. This constraint was used to explain data from word-spotting experiments, in which participants were asked to press a button as soon as they detected any word in a short sequence of speech. Norris et al. argued that it is easier to spot the word sea in seashub than in seash because, although both segmentations involving sea leave a nonword residue, the residue in seashub is a possible word (shub), whereas the residue in seash (sh) is not. The same pattern of results was found for offsetembedded words, such as apple embedded in vuffapple (possible word) and fapple (impossible word). Norris et al. also argued that a known word boundary can be generalized to include likely word boundaries, where a likely boundary is a syllable onset. Thus, any misalignment between a word onset and a likely word boundary defined in this way should have an associated cost, in terms of delayed recognition of the misaligned word. Cutler, Demuth, and McQueen (2002) argued, on the basis of studies in a variety of languages, that the PWC is a language-universal constraint irrespective of the size of legal word units. French is an interesting test case for the PWC, because single consonants can, in fact, be possible words in French (e.g., the /l/ in l'eau [the water]) and because of the prevalence of resyllabification. Norris et al. noted that this strategy would cause problems for resyllabification and, particularly, French liaison. Their suggested solution was that the PWC might be switched off when a liaison consonant was recognized. The present research tests whether this is the case. Vroomen and de Gelder (1997) found evidence for a syllable-word boundary misalignment cost, although they did not interpret their effect in terms of the PWC. They used cross-modal priming to examine the activation of various types of embedded words in Dutch. When the embedded word matched a syllable onset (e.g., boos [angry] in framboos [raspberry]), the recognition of a word related to the embedded word was facilitated. This effect did not hold when a word was embedded in a longer syllable (e.g., wijn [wine] in zwijn [swine]). McQueen (1998) reported a comparable effect-also in Dutch-using word spotting. He found that a word such as rok (skirt) was easier to detect when embedded in fiem.rok (target aligned with syllable boundary) than when embedded in fie.drok (target misaligned with syllable boundary). A similar but weaker effect was found when the word offset was misaligned with the syllable boundary. In McQueen, these syllable boundaries were enforced by the phonotactic rules of the language, suggesting that syllabif ication effects may partly reflect the use of phonotactic knowledge in speech segmentation. For French, Dumay, Frauenfelder, and Content (2002) studied syllable-word alignment effects at both onset and offset, again using word spotting. Like McQueen, they found a processing cost involved in syllable misalignment, although in this case, it was significant only when the onset of the word mismatched the syllable boundary (e.g., lac [lake] embedded in zun.lac vs.
zu.glac).
These studies suggest that words that are misaligned with syllable boundaries are relatively difficult to recognize, in both syllable-timed and stress-timed languages. However, none of the studies mentioned so far tested a situation in which misalignment was embedded in normal sentence context, which is relatively common in French through resyllabification and reduction processes. Vroomen and de Gelder (1999) addressed the issue of sentenceembedded resyllabification for Dutch by asking partici-pants to monitor for phonemes, such as the /t/ in boot (boat). The phonemes either occurred in their normal syllablefinal position (e.g., de boot, die gezonken is [the boat, which is sunk]) or were resyllabified owing to the presence of a following vowel (e.g., de boot is gezonken [the boat is sunk]). Once again, the misalignment of word and syllable boundaries resulted in slower performance in the resyllabification condition.
Therefore, at least in Dutch, there is a resyllabification cost in terms of identifying the resyllabified consonant itself. If the syllable is a more influential perceptual unit in French than in languages like English and Dutch (Mehler et al., 1981) , resyllabification costs may be even more drastic in French. However, Vroomen and de Gelder (1999) examined the effects of resyllabification on the recognition of the resyllabified consonant itself. Although resyllabification may induce uncertainty about the status of that particular consonant, identification of the resyllabified consonant may have predictive value for the recognition of the following word. The situation is similar in cases of assimilation of place of articulation, in which the assimilated consonant becomes somewhat ambiguous (e.g., Gaskell & Marslen-Wilson, 1998 ) but identification of the assimilated consonant narrows down the possibilities for the next segment, because that next segment must be one that will allow the assimilation process to occur in the first place. Furthermore, there is some evidence that resyllabified consonants differ from normal syllable-initial consonants (Dumay, Content, & Frauenfelder, 1999; Spinelli, McQueen, & Cutler, in press) . If this is the case (the evidence currently available for French is by no means compelling), it may be better to think of resyllabification owing to liaison and enchainment as a partial or graded process. A graded resyllabification process would cause nonalignment between word and syllable boundaries but would leave some acoustic markings that could be used to counter the negative effects of word boundary misalignment or, possibly, even facilitate processing. Again, there is a strong parallel with English place assimilation, which can be complete or partial. For cases of partial assimilation, the perception of the assimilated segment can facilitate recognition of the following context that licenses the change (Gow, 2001; Quené, van Rossum, & van Wijck, 1998) .
In the case of liaison, resyllabification applies to a latent consonant, which may further complicate the process of constructing the appropriate segmentation of the speech. It is safe to assume that words for which the final consonant is often not pronounced will be recognizable without that consonant. Therefore, there is the potential for increased lexical competition when the liaison consonant is encountered. For example, in the sequence excellent acteur (/Ek.se.lã.tak.tÓ r/; excellent actor), a missegmentation may be briefly entertained in which the /t/ is treated as word initial, as in the phrase excellent tableau (/Ek.se.lã.ta.blo/; excellent painting). In phonemic terms, these sequences are identical until the end of the /a/, and given that the incorrect segmentation is favored by alignment with the syllable onset, the competition effects of /ta/-initial words may take some time to diminish. These ambiguities were studied by Dejean de la Bâtie and Bradley (1995) , who asked participants to monitor for a wordinitial /t/ in phrases like the ones above. A participant performing correctly on this task would respond when excellent tableau (potential liaison) was presented, but not when excellent acteur (actual liaison) was presented. Native French speakers made very few errors in this task, but there was some evidence that potential liaisons delayed responses. Responses were slower to potential liaison sequences than they were to unambiguous sequences (e.g., vrai tableau [real painting]). This difference was significant (64 msec) when the sentence contexts were fairly short and neutral, but it was not significant (24 msec) when the sentence contexts were fuller and more informative. Therefore, there is an added reason to suspect that liaison sequences may affect the recognition of the following segment. On top of the fact that liaison causes misalignment between syllable and word boundaries, it could also increase the number of lexical hypotheses that must be considered, which would further delay the activation of the following word. However, it is important to bear in mind that the situation we focus on here differs in an important way from the situation examined by Dejean de la Bâtie and Bradley. Their experiment primarily examined the effects of potential liaison on the identification of a wordinitial consonant (e.g., excellent tableau), whereas here we study the effect of actual liaison on the recognition of the following vowel-initial word.
There are, therefore, several theoretical reasons for predicting that liaison and enchainment will affect speech perception. We report three experiments in which the effects of these processes on the recognition of vowel-initial words were examined. In one condition, the critical vowel-initial word began at a syllable boundary. In two other conditions, the critical word onset was misaligned with a syllable boundary, because either enchainment or liaison caused the final consonant of the preceding word to resyllabify. In Experiment 1, we used these phrases as prime sentences in a cross-modal priming experiment designed to examine the lexical activation of the vowel-initial word at two different points during the perception of that word (roughly halfway through the word and at the offset of the word). In Experiment 2, we looked at the ease of identification of the onset of the word, using a word-monitoring task. Finally, in Experiment 3, we addressed the critical acousticphonetic information in these sequences. The ease of recognition of the critical word-initial segments on the basis of acoustic-phonetic information alone (i.e., when normal lexical competition was unavailable) was assessed by asking participants to monitor for short sequences of segments in longer nonword sequences excised from the original phrases.
EXPERIMENT 1
In Experiment 1, cross-modal priming was used to assess the effects of resyllabification processes on the activation of the following word. In Experiment 1A, a typical trial involved the presentation of an auditory prime sentence to the participant, with the visual form of the final word displayed at the offset of the sentence. The speed of response to the visual target gave an indication of the degree to which the lexical representation of that word had been activated. In Experiment 1B, the procedure was repeated with the target presented earlier in the sentence-50 msec before the isolation point of the critical word-in order to assess activation earlier in the recognition process.
Method
Particip ants. Eighty-four paid native French speakers of the same dialect took part in this experiment (40 in Experiment 1A and 44 in Experiment 1B). The participants either were students at the Université René Descartes in Paris or were recruited in Cambridge through the university and language schools.
Materials and Design. Thirty vowel-initial words with masculine gender, selected from the Trésor de la Langue Française (Imbs, 1971) , served as the experimental targets. These were embedded in three types of phrasal context to form three related prime conditions (see Table 1 for examples and the Appendix for the full stimulus list). In the liaison condition, the prime phrase consisted of the article un followed by a word containing a latent final consonant (e.g., généreux), followed by the target word (e.g., italien). The vowel beginning the target word ensured that the latent consonant (e.g., the /z/ in généreux) was both fully realized and resyllabified to become syllable initial. In the enchainment condition, resyllabif ication occurred but involved a consonant that was fully realized in all phonological contexts (e.g., the /z/ in virtuose). With one exception, the liaison and enchainment conditions were matched, within each item set, on the identity of the resyllabified consonant (/t/, /z/ or /r/). In the syllable-aligned condition, the onset of the target word coincided with a syllable boundary. This was achieved by choosing a preceding word that ended in a vowel (e.g., chapeau). The three related prime conditions were compared with a control condition in which the same visual target word was paired with an unrelated prime phrase in order to provide a baseline for measuring response facilitation (e.g., for the target word italien, the control prime phrase was un mysterieux organisme). The control prime began with a vowel and was embedded in either a liaison or an enchainment sequence (there were equal numbers of each type of control, and this contrast had no effect on the results). The average frequency of the targets (which were also the prime words in three of the four conditions) was 100 occurrences per million (median, 22). The control prime words had a mean frequency of 52 (median, 23).
The preceding contexts of the related prime word (see Table 1 for frequencies and durations of these words) were designed to make the final word equally plausible and equally predictable in all three conditions. Predictability was measured with a cloze test, in which the first two words of the stimulus phrases were given in written form to 16 native French-speaking participants, who were asked to provide plausible one-word continuations. The test showed that final words were generally unpredictable, with only 35 out of 1,920 continuations (1.8%) matching the target word and no significant differences between conditions. Of the matching continuations, 29 were attributable to just three stimuli with high cloze ratings (un galant homme [a gallant man], un honnete homme [an honest man], and un hereux evenement [a fortunate event]). Thus, almost all the continuations in the spoken stimuli were unpredictable. Given that cloze predictabilities were low (and so, floor effects could possibly be masking a systematic plausibility bias), a two-alternative preference test was also used to test for possible biases in the context sentences. Forty native French speakers rated the relative plausibility of either the liaison versus the enchainment primes or the liaison versus the syllable-aligned primes (20 participants in each test). In both cases, the two versions of the prime phrase were presented to the participant in written form with instructions to rate their relative plausibility on a 9-point scale (extremes of the scale represented a preference for one or other of each pair, and the middle of the scale represented no preference ). The advantage of this method was that it allowed the different contexts of each critical word to be compared directly. The pretest produced a satisfactory spread of scores, but overall there was no systematic semantic bias toward any one of the conditions. The mean preference scores were 4.9 for liaison versus enchainment and 4.8 for liaison versus syllable aligned. Neither value deviated significantly from the no-preference baseline of 5. The results of the two pretests confirmed that there were no differences between the spoken stimuli in terms of contextual plausibility or predictability of the final words. There was, however, one unavoidable difference between the different context types. The liaison condition exclusively used article-adjective-noun phrases, whereas the enchainment condition mostly used the more common article-noun-adjective structure (21 out of 30 items). This difference was due to the relative scarcity of nouns that undergo liaison and meant that some targets were used as adjectives in one condition and as nouns in another. The syllable-aligned condition was matched in phrase structure with the enchainment condition. These syntactic differences did not lead to any differences in the predictability of the final word, but they need to be borne in mind when the results are interpreted.
A set of 120 filler items was constructed in a similar manner to the test set. Of the fillers, 45 used visual targets that were words and were unrelated to the prime phrase. Thirty of these contained words that would be resyllabified if followed by a vowel (15 liaison words, 15 enchainment) but were followed by a consonant (e.g., un audacieux montagnard , where the /z/ in audacieux remained unarticulated because of the following stop consonant). These potential resyllabification sentences ensured that resyllabificat ion was not predictable in the stimulus set as a whole. A further 15 fillers with word targets, like the syllable-aligned primes, used a penultimate word ending in a vowel but differed in that the final word began with a consonant. The remaining 75 filler items used nonword visual targets, meaning that 50% of the targets in the experiments were words. The prime phrases for these targets were similar to the primes for the word targets: Thirty contained liaisons or potential liaisons, 30 contained enchainments or potential enchainments, and 15 contained a vowel-final word followed by a consonant. To ensure that a form link between prime and target was not predictive of a word target, 22 of the nonword targets were superficially similar to the final word of the prime phrase (e.g., un navire immerge-IMMERSU). The percentage of trials in which there was a link between prime and target was 29%. The stimulus phrases were recorded onto DAT by a native French speaker (the second author) and were transferred digitally to computer disk. In Experiment 1A, the alignment point for the presentation of the visual target was the offset of the prime word (at the end of the prime phrase), in order to assess lexical activation near the end of the recognition process. In Experiment 1B, the target was placed at a point at which lexical competition was expected to be in progress. This point was selected on the basis of a separate gating task (Grosjean, 1996) involving new recordings of the related prime words in isolation. These recordings were presented in gradually increasing fragment duration to 11 native French speakers who did not take part in the main experiment. The shortest fragment consisted of the first 150 msec of the word, and the fragments increased in length by 50 msec each time until the full word was presented. For each fragment, the participant had to attempt to identify the word and rate the confidence of his or her judgment on a 9-point scale. For each participant and each word, the gate position at which the correct answer was first given and after which the participant did not change his or her mind was identified, and the isolation point of each word was calculated by taking the average of these gate positions across participants. The mean duration of the isolated words was 643 msec, and the mean isolation point was 348 msec. The target position for Experiment 1B was chosen to be 50 msec before the isolation point for the critical word (on average, 298 msec into the word). In order to map these target points derived from isolated gated words onto the same words in sentence context, the target point was transformed into a percentage duration of the word, and these percentages were mapped onto the words in context. Thus, if the isolation point less 50 msec turned out to be 40% of the way through a word, the alignment point for target onset in Experiment 1B was placed 40% of the way through that word in each of the three prime conditions containing that word. This controlled in a simple way for the small variations in duration between the tokens of the target word in these conditions (the overall durations of the prime words in the three conditions were similar to the durations of the isolated words; mean prime word durations were 635, 627, and 643 msec for the liaison, enchainment, and syllable-aligned conditions). The target alignment points were mapped onto the final word of the control prime phrases, using the same percentages.
Four experimental lists were created, each containing one of the four stimulus phrases for each experimental item. This ensured that any 1 participant would hear only one version of each test item. Experimental items were pseudorandomly ordered, and the lists began with 10 practice trials.
Procedure. The participants were tested individually in a quiet room. Each prime was presented auditorily at a comfortable sound level through Sony CD550 headphones. At the end of the auditory prime (Experiment 1A) or during the course of the final word of the prime (Experiment 1B), the target was visually displayed in lowercase at the center of a computer screen for 480 msec. The prime phrase was not cut off in either subexperiment. The participants had been informed that the visual target could be either a word or a pseudoword and had to perform a lexical decision task on the visual target by pressing one of two response buttons as accurately and as quickly as possible. They were required to press the yes button with the forefinger of their preferred hands. The reaction times were measured from the presentation of the visual target on the screen. Stimulus presentation was computer controlled using the DMDX experiment generator software developed by K. Forster and J. Forster at the University of Arizona. The duration of the session was approximately 20 min.
Results
Participant and item analyses of variance (ANOVAs) were performed on the data, using the variable prime type (four levels). A dummy variable represented either the participant grouping in the allocation of participants to experimental lists (for the participants analyses) or the test item grouping in the allocation of items to lists (for the items analyses). Because it was included solely to reduce the estimate of random variation, effects involving the dummy variable are not reported (Pollatsek & Well, 1995) . Raaijmakers, Schrijnemakers, and Gremmen (1999) recommended that for experimental designs like ours involving matched sets of items, a significant by-participant effect is sufficient to reject the null hypothesis. We note this recommendation here but report both by-participant (F 1 ) and by-item (F 2 ) values for the sake of completeness.
The results of Experiment 1 are summarized in Table 2 conditions. These numerically weaker effects suggest that the target word had not been fully activated by the time the target was presented, but nonetheless, there was no effect of the type of related prime on the amount of facilitation (F 1 and F 2 , 1 in each case). There were no significant effects in the error analysis.
Discussion
In Experiment 1, we examined the effects of two types of resyllabification on the perception of following vowel- initial words in French. We anticipated that resyllabification might result in delayed or weakened activation of the following word, because of the resulting misalignment of word and syllable boundary. However, the cross-modal priming results in both subexperiments showed no hint of an effect. Certainly, if resyllabification does impede the recognition of the following word, the effect is swiftly offset by the segmental information in the speech stream. Experiment 1B demonstrated this most clearly; with the target presented less than 300 msec into the spoken word, there was no difference in the amount of priming found in the three related conditions, suggesting that lexical activations were equivalent. This result does not sit easily with the proposition that the syllable is the critical unit of perception in French. Although this result is perhaps surprising, given the theoretical and experimental background described in the introduction, it is not particularly strong scientifically; all three test conditions showed significant facilitation, but there was no significant difference between the three related conditions. It is possible that even in Experiment 1B, our target position was too late to catch the interference created by resyllabification. We could test this by shifting the target alignment point to earlier in the prime sentence so as to examine activations at an even earlier point, but this would run the risk of weakening priming in all conditions to a nonsignificant level. Priming dropped from around 60 to 40 msec between Experiment 1A and Experiment 1B, presumably because in Experiment 1B, lexical competition in response to the prime had not been fully resolved by the time the target was presented. Moving the target even earlier would most likely reduce the baseline priming levels even further, minimizing the chances of finding a difference in priming between conditions. Instead, in Experiment 2, the immediate effects of resyllabification and liaison were addressed with a different task-word monitoring (Kilborn & Moss, 1996) . This task offered the prospect of fast responses to the listener's evaluation of, primarily, the beginning of a spoken word (particularly when no catch trials were used), and so if there was an early or transient effect of resyllabification, there would be a good chance that word monitoring would pick it up.
EXPERIMENT 2
In this experiment, trials began with the visual presentation of the target word (e.g., italien), and the participants were then asked to monitor for the target in the spoken phrase (e.g., un généreux italien).
Method
Participants. Thirty-nine paid native speakers of French took part in this experiment. The participants were recruited in Cambridge through the university and language schools, and none had participated in Experiment 1.
Stimuli and Design. The test stimuli consisted of the 30 sets of related prime sentences used in Experiment 1 (i.e., the liaison, enchainment, and syllable-aligned conditions). These were interspersed with 90 filler phrases selected from Experiment 1. For 30 of these, the chosen target word was the third and final word of the phrase, whereas for the remaining 60, the chosen target was not in the phrase. This meant that 50% of the trials contained the target word. In all, 50% of the targets used in this experiment were vowel initial, with equal proportions of vowel-initial targets in targetpresent trials and target-absent trials. Some word-monitoring experiments have used target-absent trials in which there was a strong form similarity between the target and one word from the stimulus phrase. This encouraged listeners to wait until recognition was more or less complete before they responded. Here, however, we wanted to investigate processing early on in recognition, and so we specifically avoided this type of foil trial.
Three experimental lists were created, each containing one of the three stimulus phrases for each experimental item. This ensured that any one participant would hear only one version of each test item. Experimental items were pseudorandomly ordered, and each participant had 10 trials for each condition. The lists began with 10 practice trials.
Procedure. The participants were tested in small groups in a quiet room. They were asked to detect a word in a phrase, with the target word varying from trial to trial. The target was visually displayed in lowercase at the center of a computer screen for 750 msec, and then the screen went blank. The spoken phrase was presented auditorily at a comfortable sound level through headphones. The participants were instructed to press a response button as soon as they heard the target word or to do nothing if the target was not present. Response latencies were recorded from the marker point at the onset of the target word.
Results
ANOVAs were conducted on the response time and error data (see Table 3 ), with target context (liaison, enchainment, and syllable aligned) entered as a variable. There was a highly significant main effect [F 1 (2, 72) (F 1 , 1; F 2 , 1) . The error analysis showed no effects of target context (F 1 , 1; F 2 , 1) .
Because of the many constraints operating on stimulus selection, we were unable to choose items that were perfectly matched on the frequency of the word preceding the target word. The mean frequencies of these words were 230, 184, and 86 for the liaison, enchainment, and syllablealigned conditions, respectively. These differences were due partly to the presence of a few high-frequency words, and in terms of median frequency, the conditions were better matched (median values: 58, 31, and 56 for the liaison, enchainment, and syllable-aligned conditions, respectively). In order to check whether the frequency of the preceding word had any effect on response speed (cf. Foss, 1969) , we examined the by-item correlation between preceding word frequency and mean response time. This showed no significant correlations either within conditions or with all three conditions pooled. A similar analysis in which duration of the preceding word was used showed a significant negative correlation with response time when data were pooled for the three conditions (r 5 2.219, p , .05), although the effects within each condition did not reach significance. This effect showed that response times tended to be shorter when the word preceding the target was long. Given that word offsets will be, on the whole, more identifiable for longer words, this result may suggest that lexical information about where a word is likely to end can facilitate recognition of the following word. Nonetheless, the effect of target word context cannot be explained by durational differences in the preceding word, because the main effect in the response time analysis remained significant [F 2 (2,53) 5 3.3, p , .05] even when the duration of the preceding word was included as a covariate in the items analysis.
Discussion
Experiment 2 was intended to examine the effects of misalignment between syllable and word onsets early on in the processing of vowel-initial words. The speed of responses in this experiment (mean response times were between 400 and 500 msec from word onset) suggests that this goal was achieved. By comparison, the priming experiments with the earlier target onset (Experiment 1B) elicited response times of between 850 and 950 msec from the word onset (or between 550 and 650 msec from target onset). The absence of catch trials with stimuli closely related but not identical to the target word enabled the participants to respond on the basis of partially matching onset information. In these circumstances, we found strong effects of the preceding context of vowel-initial words on their recognition. Contrary to our expectations, targets preceded by liaison or enchainment consonants were recognized more quickly than targets aligned with syllable boundaries. Instead of liaison and enchainment impeding the recognition of the following word, it seems that these processes actually facilitated the recognition of vowel-initial words. Clearly, these results do not conform to a segmentation strategy for French that places great emphasis on straightforward alignment between word and syllable onsets, since the only onset-aligned stimuli were the ones responded to the most slowly. How then can these findings be explained?
The liaison condition used an article-adjective-noun syntactic structure, whereas the other two conditions predominantly used an article-noun-adjective structure. It is possible that the article-adjective-noun structure is associated with facilitated processing of the final word in some way (although our pretests showed that there was no difference in terms of semantic plausibility or predictability of the final word). This could explain the advantage of the liaison condition over the syllable-aligned condition but would then leave unexplained the advantage of the enchainment condition over the syllable-aligned condition and the lack of an advantage of liaison over enchainment. Syntactic differences between the conditions were, therefore, unable to fully determine the pattern of recognition speed found but may have contributed to the response time advantage in the liaison condition alone.
A second potential explanation of the facilitatory effects found in Experiment 2 relies on successful recognition of the word containing the resyllabified consonant prior to encountering the resyllabification itself. If this is the case, the recognition system may be able to use the lexical information about the form of the recognized word to identify the final consonant as being resyllabified and word final, rather than simply word initial. For example, consider the case in which a participant hears a phrase containing enchainment (e.g., un virtuose italien). In many cases, the word preceding the target will be recognizable before the final consonant. If the final consonant is then recognized as syllable initial, the segment following it must be one that licenses resyllabification (i.e., a vowel or one of a limited set of consonants). Therefore, provided the word preceding the target can be recognized before offset, the resyllabified consonant can be used as a cue to the upcoming licensing context, which may facilitate recognition. The perceptual system has shown a similar sensitivity to phonological context in the case of alternations that were due to place assimilation (Gaskell & MarslenWilson, 1998; Gow, 2001) .
It is important to note, however, that this mechanism for facilitation is more viable for enchainment sequences than for liaison sequences, because the presence of the final consonant is obligatory in enchainment, but not in liaison. This means that the occurrence of a liaison consonant does not necessarily mark the end of a word. Instead, it could be the beginning of a new word that coincidentally matches the liaison consonant (cf. excellent acteur vs. excellent tableau; Dejean de la Bâtie & Bradley, 1995) . Therefore, on the basis of lexically governed phonological constraints, the target should be less predictable in the liaison condition than in the enchainment condition.
An alternative or supplementary interpretation relies more on acoustic markings of resyllabification. Although French is often cited as a language in which resyllabifications are clear, there is some evidence that a resyllabified consonant in French is not acoustically identical to a wordinitial consonant. Yersin-Besson and Grosjean (1996) looked at the perception of word sequences such as son oeuf (his egg), which, because of the liaison process, could be mistaken for an alternative word sequence (e.g., son neuf [his nine]). With a forced-choice recognition test, they found that listeners did find these phrases lexically ambiguous, with only a small preference for the "correct" disambiguation over the nonliaison alternative. YersinBesson and Grosjean also examined liaison sequences phonetically and found that liaison consonants were, on average, 10% shorter in duration than nonliaison consonants (although this difference was based on only eight item pairs and was not tested for significance).
More recent evidence suggests that the completeness of resyllabification involved in enchainment may vary depending on the consonants involved. Dumay et al. (1999) showed that there were significant acoustic differences between obstruent-liquid clusters (e.g., /tr/) involved in resyllabification (e.g., tante roublarde [wily aunt]) and the same consonants word initially (e.g., troublant [perturbing] ). This was not the case for resyllabified /s/-obstruent pairs, which appeared to be identical to the equivalent word-initial sequences. These acoustic factors correlated with performance in a word-spotting task, suggesting that listeners can make use of resyllabification information in word boundary information. Furthermore, Spinelli et al. (in press) have demonstrated a shortening of the liaison consonant (15%), as compared with similar nonliaison sequences. Consonants in enchainment sequences had an intermediate duration.
Similar analyses were conducted post hoc on the stimuli from our experiments. For the liaison and enchainment stimulus sets, the durations of the resyllabified consonants were measured by analysis of the waveforms and spectrograms. The consonants were measured from the end of the second and third formants of the preceding vowel until the beginning of the second and third formants of the following vowel. These items were matched (for 29 of the 30 sets) on the resyllabified consonants (14 /t/, 7 /r/, and 8 /z/), but not on the preceding segment. The consonants had a mean duration of 73 msec in the liaison condition and 74 msec in the enchainment condition (no significant difference). These values are similar to the values extracted from the Spinelli et al. (in press) stimuli (70 and 75 msec), for which the same speaker was used. Our experiment had no matched test stimuli in which the critical consonants were word initial, so we selected all items from the filler materials that contained a /t/, /r/, or /z/ in a word-initial position (19 items: 11 /t/, 3 /r/, and 5 /z/). Despite this set's having a smaller proportion of the phoneme with the longest duration (/t/), it still had a mean duration of 88 msec, which was similar to the comparable condition in Spinelli et al. (82 msec) and was significantly higher than the means for the two sets of resyllabified consonants [for both analyses, t(47) 5 2.2, p , .05]. These post hoc analyses, therefore, agreed with other studies showing a reduction in consonant duration for cases of liaison and enchainment. It is plausible that these cues are combined with lexical information to improve the prediction of the following segment. Moreover, if these acoustic differences are particularly salient, they may provide a cue to the upcoming vowel even in the absence of lexical knowledge about the previous word.
A fourth possibility with an even stronger focus on the acoustic information in the signal is that the conditions vary simply in terms of the intelligibility of the speech. For example, it is possible that transitions between adjacent vowels make the second vowel difficult to identify, in which case the effects shown in Experiment 2 would have to be reevaluated.
To summarize, there are four potential sources of information that, in some combination, may provide the means for the facilitation effects shown in Experiment 2. Syntactic differences between the auditory stimuli may contribute to the advantage for the liaison condition. Lexical knowledge about the offset of the preceding word, combined with sensitivity to phonological constraints, may facilitate processing, particularly in the enchainment condition. Acoustic markings of resyllabification may facilitate processing in both liaison and enchainment conditions. Finally, there may be differences between consonant-vowel and vowelvowel transitions that inhibit recognition of the second vowel in the syllable-aligned condition. To test these alternative explanations, we would need a task in which the identification of the same word-initial information in the target words was examined, but in a case in which recognition of the relevant words would fail, denying access to high-level information. Vroomen and de Gelder (1999) were faced with a similar issue in their study of resyllabification effects in Dutch. Their response was to embed the critical segments in nonsense words, prohibiting lexical involvement in their task (phoneme monitoring). This manipulation eliminated the disadvantage found for the resyllabified stimuli, confirming the lexical involvement in the original result. Similarly, Frauenfelder and Content (1999) demonstrated that the Mehler et al. (1981) syllabification effect in French (e.g., ba.lance vs. bal.con) was eliminated when the target syllables were embedded in nonwords (e.g., pa.loune vs. pal.nuffe). Frauenfelder and Content argued that in the absence of a match between speech input and word representations, the way in which speech is syllabified becomes unimportant. Instead, the task becomes one of simply finding a phonemic match to the target sequence.
Experiment 3 applies this "delexicalization" methodology to the present study. To ensure that the precise acoustic properties of the critical segments were preserved, excised sections of the original recordings from the first two experiments were used. The beginnings and ends of each recorded phrase were removed, making the original words difficult to recognize. For example, the ends of un virtuose italien were cut out, leaving tuose ita. This manipulation may not completely eliminate a lexical strategy, but it will certainly reduce its influence. To further discourage lexical processing, the task of the participant was altered from word monitoring to phoneme sequence monitoring. The target fragment in each case was the initial vowel of the target, plus the following consonant (e.g., instead of italien, the participant would monitor simply for it). This task was preferred over monitoring for the vowel alone, because it reduced task difficulty.
EXPERIMENT 3 Method
Participants. Forty-five paid native speakers of French took part in this experiment. The participants were recruited in Cambridge through the university and language schools, and none had participated in either of the first two experiments.
Stimuli and Design. The recordings from Experiment 2 were used, but with the beginnings and ends cut off to make the use of lexical information more difficult. The article (un) was removed, and a syllable was cut from either end, ensuring that the second word in the phrase was affected, plus the target from the word-monitoring experiment. There was always at least a syllable of the target word remaining, and often more. The targets for the test sentences were the initial vowel and consonant of the earlier target word (e.g., ob from objectif ). In some cases, the target was contained within a single syllable, and in others, the target included the initial consonant of the next syllable (e.g., am in amateur). In one case (ex in exemplaire), the target contained two consonants. Given the null effect found in Frauenfelder and Content (1999) , these syllabification differences were assumed to be unimportant. In all, there were 30 test items and 90 fillers, plus 10 practice items. The fillers were constructed and excised in the same way as the test sentences, and each target item was paired with 3 filler items employing the same target, 1 of which actually contained the target. In this way, 50% of the target items were present in the sentences (30 test 1 30 fillers) . The target sequences were recorded using a different native French speaker. As before, three experimental lists were used in order to counterbalance conditions and avoid repetition of targets.
Procedure. The participants were first familiarized with the auditory targets by presenting them one by one, accompanied by a written list of three words that contained those sequences (e.g., for the target it, the familiarization words were item, agiter, and marmite). The words in the list exemplif ied the range of spellings that corresponded to the phonological target, contained the target at different points in the word, and used different syllabifications. Each target sequence was presented twice, with participants controlling the pace of the familiarization.
The detection task followed. The participants were asked to detect the target sequence in the shortened phrase. The target was presented through headphones, followed by a 1,500-msec gap and a visual cue (a cross on the screen). Next, the phrase fragment was presented auditorily. The participants performed the monitoring task by pressing a response button if they heard the target. Response latencies were measured (as in Experiment 2) from the onset of the target vowel.
Results
Unsurprisingly, performance in this experiment was slower, and there were more errors, than in Experiment 2 (see Table 4 ). Six participants showed error rates above 25%, and their data were excluded from further analysis. One item in the enchainment condition was erroneously presented with full sentential context and was therefore excluded as well.
Despite the removal of the initial and final portions of the auditory stimuli, the liaison condition showed a 48-msec advantage over the syllable-aligned condition and a 57-msec advantage over the enchainment condition. ANOVAs on the response time data revealed an effect of target context that was significant by participants, but not by items [F 1 (2, 72) 
In the error analysis, the effect of target context was again significant by participants, but not by items [F 1 (2, 72) 
Discussion
Experiment 3 was intended to provide preliminary evidence for the source of the facilitation effects for resyllabified speech in word monitoring in Experiment 2. We suggested four possible causes of these effects, which varied in terms of the type of information required. Of these four, two options now appear unlikely. If the effect in Experiment 2 was due to a relative difficulty in picking out target vowels from vowel-vowel transitions, as opposed to consonant-vowel transitions, the pattern of response times should have remained unchanged. Although there was reasonable evidence that the liaison advantage over syllable aligned remained in Experiment 3 (a 48-msec, or 6%, reduction in response speed, as compared with 44 msec, or 9%, in Experiment 2), the difference between the enchainment and the aligned conditions vanished entirely (29 msec, or 21%, as compared with 36 msec, or 7%, in Experiment 2).
The plausibility that syntactic differences between the liaison condition and the other two conditions influenced response speed in Experiment 2 is also further weakened by the results of Experiment 3, although in this case, it cannot be ruled out entirely. The excision of the beginnings and ends of the phrases eliminated the availability of syntactic information, yet there remained a marginal effect of context type, which appeared to be due largely to fast responses in the liaison condition. Nonetheless, this effect was only marginal, and there remains the slight possibility that syntactic differences in the composition of the stimulus phrases had consequences for the prosody of the phrases and that these prosodic differences remained in the auditory stimuli for Experiment 3.
The results of Experiment 3 undermine the two relatively uninteresting explanations of the resyllabification advantage shown in Experiment 2. However, we still cannot fully determine the source of the facilitatory effects of resyllabification on monitoring for vowel-initial words. We argued that recognition of the word preceding the resyllabified consonant should lead to speeded recognition for enchainment, but not for liaison. Experiment 3 supported this explanation, because the preceding words were made unrecognizable by excision of their onsets and this manipulation eliminated the enchainment advantage over syllable alignment. Equally, the residual (statistically weaker) advantage that appeared to remain for the liaison condition could be explained by the presence of acoustic markings of liaison that were available in both Experiments 2 and 3 to facilitate responses. Therefore, there may be two sources of information working, with stronger effects of lexical knowledge in the case of enchainment and stronger acoustic cues in the case of liaison. However, an alternative explanation is that our manipulation of the spo- ken stimuli has simply made durational (and possibly other) acoustic cues harder to identify, which has resulted in an across-the-board weakening of the resyllabification advantage. Evidence from further experiments will be required if these suggestive accounts are to be properly validated.
GENERAL DISCUSSIO N
In this research, we addressed an important test case for the syllable as a unit in the perception of romance languages, such as French. In all four experiments, we found no evidence for a processing cost of misalignment between word and syllable boundaries caused by liaison or enchainment. The two priming subexperiments showed equally strong lexical activation for syllable-aligned and syllable-misaligned words during the perception of those words. Using word monitoring, we found a clear advantage for the misaligned conditions in the recognition of the next word. Finally, using sequence monitoring with the beginnings and ends of the spoken stimuli removed, we found no cost for enchainment and weaker evidence for a benefit in the case of liaison. Therefore, none of the experiments showed any support for the idea that resyllabification impairs or delays the recognition of the following word, and the only effects we found were suggestive of a benefit for resyllabification. Here, we will discuss the implications of these findings for theories for models of segmentation and word recognition. First, however, we will speculate on the possible causes of the facilitative effects found for syllable-word boundary alignment with word monitoring in Experiment 2 and, more weakly, with sequence monitoring in Experiment 3.
It is currently unclear exactly what information sources underpin the benefits found, but they are likely to include some combination of lexical and acoustic cues to the presence of resyllabified consonants, allowing the perceptual system to anticipate a valid phonological context for the resyllabification. Our stimuli, like others, show a reduction in consonant duration associated with resyllabification, and there may be other, more subtle markings of resyllabified consonants. Of course, simply identifying an acoustic difference between resyllabified and normal syllable-initial consonants tells us nothing about whether this difference is exploited by the perceptual system. But given the striking sensitivity of the perceptual system to subphonemic information in similar domains (e.g., Davis, Marslen-Wilson, & Gaskell, 2002; Hawkins & Nguyen, in press ), it would be surprising if this information was ignored. If listeners do exploit these durational cues, a word boundary can be predicted from the observation of a shortened consonant, and a suitable following segment (i.e., a liquid or a vowel) can also be predicted. Both of these factors would assist in the recognition of a following vowelinitial word. The situation here is similar to the effects of between-word place assimilation in English and Dutch (Gaskell & Marslen-Wilson, 1998; Gow, 2001; Quené et al., 1998) , in which the observation of variation (e.g., lean bacon becomes leam bacon) triggers the expectation of the context that caused that change, and vice versa. Such constraint-based inference is easily learned by a statistical learning mechanism, such as a simple recurrent network (Gaskell, Hare, & Marslen-Wilson, 1995) . Gaskell and Marslen-Wilson (1998) advanced two potential mechanisms for the contextual use of phonological variation. A prelexical mechanism relies only on observation of the variation to predict the viable context. A lexical mechanism relies on identification of the word carrying the variant. Gaskell and Marslen-Wilson found that when carrier sequences were changed into nonwords (e.g., geam bacon instead of leam bacon), the contextual effect was weakened but not eliminated. They argued that both lexical and prelexical information sources were combined in order to resolve the ambiguity caused by the phonological change.
A similar issue arises in the case of resyllabification. If durational changes are sufficiently obvious, they can be used to predict the appropriate context without recourse to lexical knowledge. This fits in with the weak liaison advantage in Experiment 3, in which lexical information was largely absent. A number of lines of evidence, however, suggest that acoustic influences, on their own, cannot underlie the full pattern of effects found here. First, the acoustic analyses themselves suggest that consonant duration alone will not be an infallible indicator of resyllabification. Although there is a clear difference between the mean durations of resyllabified and normal syllable-initial consonants, the distributions are very much overlapping. In our stimuli, 17% of the liaison consonants had a duration as long as or longer than the mean of the word-initial consonants, and 83% had a longer duration than the shortest initial consonant we examined. Unless there are other, more discriminating cues or combinations of cues, this suggests that acoustic information about consonant duration can only be used probabilistically.
Furthermore, although the effects of resyllabification remained for the liaison condition in Experiment 3, they were eliminated for the enchainment condition. The predictive information in the resyllabified enchainment consonants was not sufficient to generate strong facilitation of responses to the target sequences when lexical access failed. Although the source of the facilitation effects found in these experiments is not fully clear, our best estimate at present is that lexical and acoustic factors are both influential, with lexical influences critical in the enchainment advantage found in Experiment 2.
Finally, Dejean de la Bâtie and Bradley's (1995) results can be interpreted as a tendency to compensate for liaison even in the absence of any acoustic cues to liaison. As we mentioned, their study showed that responses were slower to potential liaison sequences (e.g., excellent tableau) than they were to unambiguous sequences (e.g., vrai tableau). This can be explained as a tendency to treat the initial /t/ of tableau as a liaison consonant, increasing activation of "a"-initial words, despite the absence of any acoustic cues to liaison.
It is worth noting that although the two studies most closely related to the present research (Dejean de la Bâtie & Bradley, 1995; Vroomen & de Gelder, 1999) show inhibitory effects of resyllabification processes, their findings are not incompatible with ours. As we have mentioned, Dejean de la Bâtie and Bradley's results can be interpreted in terms of the observation of a potential liaison's strengthening the hypothesis that there is a vowel-initial word following the consonant in question. The word-monitoring results here (and to a lesser extent, the sequence-monitoring results) suggest that the same process is operating in the case of actual resyllabifications. The Vroomen and de Gelder (1999) study showed inhibitory effects on the perception of the resyllabified consonant itself, whereas our study examined the effects of resyllabification processes on the following context. The picture from the combined results suggests a certain symmetry in the informational content of resyllabification. The process results in increased ambiguity over the status of the consonant itself, but once that ambiguity has been resolved (possibly by combining lexical knowledge with acoustic information), there is a consequent informational advantage in the predictability of the following context that licenses the resyllabification. A similar picture has emerged in the perception of place assimilation and the anticipation of its phonological context (Gaskell & Marslen-Wilson, 1998; Gow, 2001) .
In summary, although further research is necessary to clarify the conditions under which resyllabification in French can facilitate speech processing, converging evidence from a number of sources suggests that the predictive use of resyllabification cues relies on some combination of two types of information-acoustic correlates of resyllabification and lexical information about word forms and their boundaries. Although there is some evidence that each can operate in the absence of the other, it may be that both are used in the normal course of events to assist in the segmentation and recognition of words. This gives a boost to the immediate activation of words that provide a viable context for resyllabification processes, as demonstrated in Experiment 2. However, given the equally strong priming in all the test conditions in Experiment 1, it is important to bear in mind that this initial advantage is transient. The monitoring experiments primarily measured the speed of recognition of the initial segments of the target words. The results of Experiment 1B showed that by halfway through the next word, the advantage for the resyllabification conditions had disappeared. It seems that the normal course of lexical activation and competition is sufficient to activate the correct lexical items for the stimuli in the syllable-aligned condition of Experiment 1. This is perhaps not surprising, given that in all conditions, there is abundant information available in the speech signal that can be used to identify the initial segments of the vowel-initial segments. In all cases, these segments are identified, and the correct word is recognized. The only difference is that the resyllabified consonant seems to provide a small and transient advantage in speed of identification of the following vowel.
Theories of Segmentation and Word Recognition
We began this article by listing possible theoretical reasons that resyllabification may cause problems for understanding the following word. Given that we have experimental results demonstrating that, at worst, liaison and enchainment do not interfere with recognition and, at best, these processes facilitate recognition, we must now reevaluate the theories in this new light.
The PWC (Norris et al., 1997) states that a potential segmentation of the speech stream is disfavored if it leaves a consonant or consonant sequence stranded between a known word boundary and a hypothesized boundary. In the case of romance languages, known or likely word boundaries would include all syllable boundaries. Norris et al. noted that this constraint could cause problems for the perception of liaison in French and suggested that acoustic and lexical information could be used to identify liaison consonants and "switch off " this constraint. The present results are not at odds with the PWC, because liaison and enchainment are seen as exceptional cases for which the constraint does not apply. The word-monitoring data, however, do refine the role of resyllabification in the PWC. They suggest that when resyllabified consonants are identified by the system, the response is more than simply a blocking of the standard strategy. The information appears to be used positively, to predict the context that licenses the phonological process and to boost (very transiently) the activation of words that contain the relevant context. Given that the perceptual system is required to identify these consonants in order to inhibit erroneous segmentations of the speech stream, it seems quite natural that the information should also be used beneficially, to hone predictions about the upcoming speech.
The second theory that might predict inhibitory effects of resyllabification is the syllable hypothesis (Mehler et al., 1981) . Two different strands of this theory have emerged, one relating to the basic units of representation in lexical access and a second relating to word segmentation. Both these strands would, on the face of it, predict that resyllabification should interfere with the recognition of the following word. The access strand of the syllable hypothesis would require complex mappings between syllable units and lexical entries in order to allow the correct word to be recognized using only syllabic units (e.g., for an enchainment sequence, the syllable containing the resyllabified word would need to be part-mapped onto two separate words). Alternatively, the access version of the syllable hypothesis could allow for smaller units of representation to dominate in cases like this (cf. Sebastian-Gallès et al., 1992) , but even then one would expect the reliance on an alternative representation to have a cost in terms of processing time comparable to the syllable misalignment cost in Mehler et al.'s original research.
It may be more advantageous to turn instead to the segmentation version of the syllable hypothesis. Given a lack of preferential evidence for the access version of the syllable hypothesis, plus their own evidence favoring the segmentation version, Content, Dumay, and Frauenfelder (2000; see also Content, Meunier, Kearns, & Frauenfelder, 2001) argued for the syllable onset segmentation hypothesis (SOSH) in French. SOSH assumes that lexical access relies on relatively small units of access, such as features or phonemes, but that the syllable onset is a privileged alignment point for a lexical search. Their model takes advantage of the strong correlation between syllable and word onsets in French. A simple application of this strategy would again lead to the prediction that resyllabification causes problems for recognition, and indeed this prediction has been confirmed in the case of the resyllabification before consonants such as /r/ and /l/ (Dumay et al., 1999) . However, as in the PWC model, if resyllabified consonants can be identified as such, either through the application of lexical knowledge or the recognition of acoustic markings, it is possible that a more flexible version of SOSH could accommodate our results.
In summary, the lack of a resyllabification cost in the perception of vowel-initial words and the suggestion of some transient advantages associated with enchainment and liaison demand a flexible view of the role of the syllable in the perception of French in particular and in speech perception in general. Our results appear incompatible with the idea that syllable is the basic unit of perception for French listeners. Instead, they suggest that syllable onset should be thought of as one of several cues to likely word onsets. For vowel-initial words, it appears that we can use other information (e.g., lexical, acoustic, and phonological) to compensate for resyllabification and its consequent misalignment of syllable and word boundaries. It may even be the case that these cues can operate in the listener's favor and briefly facilitate the recognition of words misaligned in this way.
